Background: Policies to improve health status, tackle disease and ensure equitable access to healthcare should be informed by evidence derived from high-quality research. However, health research capacity is unevenly distributed across countries, as revealed by mapping exercises that have been undertaken to provide a basis for concerted action to strengthen capacity. This study systematically describes capacity to undertake health research in the countries of the former Soviet Union and south-eastern Europe and identifies the elements required to create a national health research system. Methods: The mapping exercise comprised two elements: a survey of key informants in the respective countries and a bibliometric analysis of scientific publications in the field of public health. Results: Our results confirm that health research remains a low priority in some countries of the WHO European Region. In these countries, most of the literature was produced by researchers outside the country, often to inform international donors. Conclusions: This study provides important information for countries seeking to initiate action to strengthen their research capacity. There is a need for a comprehensive strategy with sustained investment in training and career development of researchers. There is also a need to create new funding systems to provide financial support to those undertaking policy-relevant research. International collaboration and investment in mechanisms to bridge the gap between research and policy are urgently required. 
Introduction

P
olicies to improve the health status, tackle disease and ensure equitable access to healthcare should be informed by evidence derived from high-quality research. Much of this evidence will be generalizable internationally, such as a randomized controlled trial to assess the effectiveness of a drug. However, particularly for population-based public health policies, it will often be necessary, or at least desirable, to assess effectiveness in the specific national or local conditions in which they will be applied: this requires research undertaken in the same countries or at least in ones that are broadly similar. This is especially true for policies which include organizational and health system interventions, where feasibility will be determined by the availability of skilled staff and appropriate facilities, as well as health promotion messages, where interpretation may be shaped by cultural beliefs. 1 Unfortunately, health research capacity is unevenly distributed across the world. A recent bibliometric study of health research identified four groups of countries that are especially weak. 2 These are conflict-affected countries such as Iraq and Afghanistan, countries in West Africa, including those recently afflicted by Ebola, small island states, especially in the Pacific Ocean and a group of former Soviet republics. The reasons why the first three groups lack capacity are self-evident; those for the fourth group are much less so.
Faced with concerns about weak health research capacity, mapping exercises have been undertaken in western Europe [3] [4] [5] and in other parts of the world, including Pacific Island countries, the Eastern Mediterranean Region and Africa. [6] [7] [8] [9] These have provided the basis for concerted action to strengthen capacity. In this article, we describe the key findings from a similar mapping exercise undertaken in those countries in the WHO European Region where, based on explicit criteria, health research capacity was found weakest. As with previous mapping exercises, this study seeks to identify the elements that would be required to create a national health research system. These systems were conceptualized at the International Conference on Health Research for Development, in Bangkok in 2000. They have been defined as 'the people and institutions that generate or use research evidence to maintain, promote and restore the health and development of the population, and the activities and environment that facilitates these processes'. 10 They include five core functions: governance and stewardship; financing; capacity building; knowledge generation and knowledge translation and utilization. 11 This article summarizes the key findings from a more detailed report (forthcoming) submitted to the WHO's European Advisory Committee on Health Research.
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Methods
The mapping exercise had two elements, a survey of key informants and a bibliometric analysis of peer-reviewed scientific publications in the field of public health.
A questionnaire was designed for the survey, based on previous mapping exercises conducted by the Council on Health Research for Development. 6 This was structured according to four themes: systems for governance and management of health research; institutions engaged in health research; key stakeholders, including users of research and any relevant literature or data on health research capacity in each country. It also sought to describe a number of specific aspects, including priorities for health research, relevant legislation and systems for ethical approval, mechanisms for dissemination of research, sources of routine health data and systems for pharmaceutical and health technology assessment and regulation. The questionnaire was prepared in English and in Russian. Development of the Russian version involved extensive piloting and pre-testing, as some of the terminology does not exist in Russian and some concepts are not widely understood. 13 An informant was someone in a position to describe at least some of the prerequisites for health research in each country. It was recognized at the outset that it would be unusual to find one individual who could cover all aspects of health research in that country. Informants were identified using multiple methods. The first was the snowball approach: the authors already collaborate with researchers in many of the countries. Each of these was asked to identify other knowledgeable individuals. Others were sought from among those known to have published on their countries in the international literature. WHO country offices were also asked to participate and, where possible, to nominate individuals from ministries of health and science. Data were extracted from the responses and mapped onto the themes listed above. Information from multiple respondents in a single country were combined and, where possible, reconciled. This process involved both fact checking with individual informants and reference to written documents if available. As a final validation, the country summaries were sent back to the informants for comment.
For consistency with the previous bibliometric exercises, countries to be included were identified on the basis of their volume of published medical research (including publications ranging from basic science to applied population-based research). To select countries for inclusion, data on publications within the broad subject area 'medicine' were extracted from the database maintained by SCImago 14 using the same strategy as in our previous bibliometric study of health research worldwide. 2 Alternative search strategies were considered, using disciplines that contribute to health research such as social sciences, but it was clear that these would be relatively unspecific. To limit the study population to what was manageable, we set a pragmatic limit of fewer than 2500 publications between the years 1996 and 2012 or fewer than an annual average of 5 per million population. This limit was established to limit the size of the project to what was manageable within the available resources. This yielded 17 countries (Table 1) , including all the other former Soviet Republics except Estonia, as well as four south east European countries.
The bibliometric exercise drew extensively on previous assessments of health systems research and public health research in the European Union. 15, 16 A search strategy was defined, combining the names of each country, including common synonyms, and search terms (more details in Supplementary Annex S1) derived from the WHO list of essential public health operations (EPHOs). 17 Following piloting to eliminate gaps and duplication, maximize ease of understanding and resolve potential ambiguities, the search strategy was applied to PUBMED for the years 2008-2013. The same strategy was used with EMBASE for the same years. The bibliometric assessment was performed in English. Duplicates were removed and titles and abstracts reviewed by two researchers independently: those papers not relating to EPHOs were removed. References were downloaded into endnote for further analysis. Publications were deemed to be (about) a country where the country was named in the title, abstract or keywords and, where more than one country was mentioned, they were assigned to both. They were deemed to be (from) the country listed as the corresponding author's address. Each was then allocated to one of the EPHOs. The few disagreements were resolved by discussion between the two researchers.
Results
Key informant survey
In total, 179 informants were approached, ranging from 1 to 28 per country (mean 10.5). Informants were asked, where possible, to convene discussions within their country to resolve any contradictions that might otherwise be found in their responses. Seventy-six informants contributed to 59 responses, producing a 42% response rate. Two or more responses were received from 12 countries, two countries (Montenegro and Uzbekistan) provided a single response, although compiled from discussions by three and five individuals, respectively, and despite intensive efforts, no responses were received from Belarus, Bosnia and Herzegovina or Turkmenistan (details in Supplementary Annex S2).
In most of the countries, responsibility for governance and management of research is dispersed among various ministries and other academic and research organizations. Responsibility was centralized in the ministry of health in Tajikistan, Uzbekistan and Kyrgyzstan. In contrast, the system was more pluralistic in the two Baltic states. Latvia, Lithuania and Kazakhstan were the only three countries reporting the existence of a science research council, although Georgia has a science foundation that fulfils a similar role, Azerbaijan created a State Fund for Advancement of Science and a Knowledge Fund in 2014, and Montenegro established a Council of Scientific and Research Activity in 2013. The respondents reported very few national health research policies or plans. In some countries, such as Albania and Montenegro, health was mentioned within national research programs and strategies. In others, such as Georgia, Kazakhstan and Ukraine, research is mentioned within national health reform strategies. The only two countries with identifiable and detailed programs for health research, although again within broader research strategies, were Latvia and Lithuania.
All of the countries have some system for ethical review of research. In Albania and Uzbekistan, there is a central committee within the ministry of health. Elsewhere there is a combination of central and local committees. In Lithuania, the central committee has a specific responsibility for providing methodological support for local committees.
Few systematic mechanisms were identified to feed research into the policy-making process although there were many examples of ad hoc activities, such as invitations to the WHO and European Observatory on Health Systems and Policies to conduct policy dialogues and other meetings with national stakeholders. 18 An exception was the creation of a Health Policy Analysis Unit in Tajikistan in 2007, responsible for drafting policy briefs to inform national policymakers. 19 Similarly, there were few examples of mechanisms for public engagement with findings from research. In some health ministries, such as those in Georgia, Kazakhstan and Lithuania, press and public relations departments played some role in this respect. All countries assessed have a system for collecting routine data on population health and health services activity. Several have invested in innovative electronic medical records systems, such as that in Georgia that seeks to link all professionals involved in health care delivery. However, there are no recent evaluations of these systems, and previous research has identified important weaknesses. 20 
Bibliometric analysis
Eight hundred forty-five publications were identified from PUBMED and 716 from EMBASE. A total of 1416 remained after removal of duplicates. Four hundred eighty-one were removed as they did not refer to Essential Public Health Operations (EPHOs). The final total was 935 publications.
The annual number of publications from these countries has almost doubled between 2008 and 2013, from 114 to 226 (Supplementary Annex S3), indicating an overall positive trend in public health research. The largest share addressed EPHO 6, assuring governance for health and well-being, at almost 20% (Supplementary Annex S4). This was followed by EPHO 1, surveillance of population health and well-being, at 14.4%. There were few publications on EPHOs 7, 9 and 10, on health workforce, communication and public health research, respectively. There was substantial variation among the countries, both as producers and subjects of health research. No publications were identified from researchers based in Turkmenistan (Table 2) . Otherwise, countries varied from Tajikistan, whose researchers have published seven papers, to Lithuania, producing 131 papers. Expressed in terms of population, Lithuanian researchers were also the most productive, followed by Montenegro, Latvia and the former Yugoslav Republic of Macedonia. When productivity, expressed as publications/million population, is plotted against wealth, expressed as gross domestic product per capita (Figure 1 ), Lithuania is a clear outlier, being both relatively wealthy and productive, whereas Latvia and Kazakhstan published very little health research in spite of having substantial economic resources. Overall, after excluding Lithuania, the association is not statistically significant (P = 0.085) suggesting that factors other than the availability of financial resources such as institutional arrangements, scientific tradition or international relationships, may explain the differences in publication record among countries.
Turkmenistan was the country with the lowest publication record, being the subject of 13 publications, while the most studied, with 150 publications, was Lithuania, followed by Ukraine, Kazakhstan and Latvia. Expressed in terms of population, Lithuania is again the highest, followed by Montenegro, Latvia and the Republic of Moldova. Figure 2 shows the proportion of research on the country published by authors from the same country. Thus, almost 90% of publications on Lithuania have been published by Lithuanian researchers, whereas almost 90% of publications on Tajikistan are by researchers from elsewhere.
Discussion
To the best of our knowledge, this is the first attempt to describe systematically the capacity to undertake health research in the countries of the former Soviet Union and south-eastern Europe. It has produced a detailed description of the structures and processes in place in the 17 countries studied.
Nonetheless, it is subject to a number of limitations. It is a descriptive study based on reports by key informants and analysis of published literature accessible in international databases. We did not undertake site visits and in-person interviews to evaluate the processes and mechanisms that are described, as this would have required resources in excess of what was available. However, in our view, these findings strengthen the case for more detailed evaluative work to more precisely describe the research capacity in this group of countries, ascertain differences which could explain the heterogeneous scientific production and identify the barriers to creating effective health research systems.
The survey is subject to reporting bias. Despite strenuous efforts to identify as many informants as possible, it is still based on reporting by a selected group of individuals who may have limited or sectorial knowledge of the health and research systems of the countries. As studies in the European Economic Area have noted, even in high-income countries, it can be impossible to find knowledgeable informants on public health research in some countries. 21, 22 There may also be some resistance to report weaknesses and problems in certain countries. However, we were looking primarily for factual information on structures and policies, which in many cases could be verified by reference to documentary material.
The bibliometric study is also subject to a number of limitations. Thus, by design, it could only include publications indexed in the main international databases. This will inevitably exclude some publications in national journals and in particular those not written in either English or Russian. In addition, publications were allocated to countries based on the address of the corresponding author. However, this may not always reflect where the research was from. Overall, this study confirms earlier concerns about the lack of public health research capacity in the region. Moreover, what does exist (judging by total publications) is concentrated in three countries: Lithuania, Ukraine and Bosnia and Herzegovina. Together, these account for 47% of all publications identified. Including only those where the corresponding author is from the country, 53% of the total are from only four countries, Lithuania, Bosnia and Herzegovina, the former Yugoslav Republic of Macedonia and Latvia. Whatever way the data are presented, Lithuania stands out from the rest. Lithuanian researchers have a long record of international collaborations, through the MONICA 23 and Kaunas-Rotterdam studies, 24 among others. These data suggest that in a number of countries of the WHO European Region, health research may not be a priority for decision makers. We also observed that in countries with the lowest scientific production in public health, most of what had been produced was by researchers from outside the country, often to inform international donors. This makes it possible that such research, while known to the international research community, may not be well known and of use to decision makers and scientists based in the countries concerned. This can have important consequences. As has recently been noted, while the authorities in Liberia were unaware of the existence of Ebola virus circulating in the country, this fact was known to German researchers who had analysed serum samples many years earlier. It has been suggested that, had this information been available, the response may not have been so delayed. 25 As stated above, this is an exploratory study of research capacity in a number of countries with a poor scientific publication record. Therefore, it is beyond the scope of this study to make detailed recommendations for the countries involved. However, we believe that it is a priority to undertake more detailed studies to identify the barriers to public health research and to strengthening capacity. The availability of locally produced data and analysis would improve the implementation of effective public health policies and enhance the ability to evaluate the impact of interventions. However, some general conclusions can be drawn from this investigation and the experience gained in other countries with a more significant record of scientific production in public health, noting in particular the findings of a European study on the factors promoting high- Figure 2 Percentage of papers on a country by authors from the same country quality research in primary care. 26 First, there is a need for sustained investment in the training and career development of researchers. Crucially, this should not simply involve scholarships for training abroad but, rather, a comprehensive strategy to ensure that there is a clear career structure, with transition through masters, doctoral and postdoctoral training leading to an adequately remunerated career pathway in organizations that encourage and support high-quality research. Second, there is a need to create mechanisms to provide financial support to those undertaking policy relevant research. Many of the countries do have academies of science that have a long tradition of supporting some types of medical research. However, this has often been basic laboratory research, contributing little to the planning and implementation of effective public health interventions for the benefit of population health. New funding systems should include programmes to encourage nationals who have trained abroad to return and share their expertize, possibly maintaining links to their current western institutions. Recent experiences in Russia offer a possible model. 27 Third, systems need to be put in place to encourage international collaborations. This may be challenging in some countries where there are administrative barriers to collaborations, such as restrictions on access to data or on export of biological materials. Fourth, investment in mechanisms to bridge the gap between research and policy is necessary, including measures to strengthen awareness and translation of research into policy by decision makers.
None of this will be easy. However, there is much that can be learned from the considerable experience gained in strengthening health research infrastructure in central and eastern Europe in the 1990s. 28 
Supplementary data
Supplementary data are available at EURPUB online.
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Key points
Our work represents one of the first attempts to systematically describe the capacity to undertake health research in the countries of the former Soviet Union and south-eastern Europe and to identify the elements that would be required to create a national health research system. Our results confirm that in a number of countries of the WHO European Region, health research does not seem to be a priority for decision makers, which has implications for the realization of evidence-based policy making. This is an exploratory study of research capacity in a number of countries with poor scientific publication records. More detailed studies are needed to identify the country-specific barriers to public health research and strengthening capacity.
